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Listin g of Claims : 

1. (currently amended) A diaphragm valve comprising: 

a valve body defining a valve passage having an inlei and an outlet; 
a valve seat surrounding one of the inlet and the outlet, the valve seal having an 
annular seating surface extending radially from said one of t he inlet and the outlet, and 
adjacent the valve passage; [[and]] 

a flexible diaphragm having first and second sides, the diaphragm positioned 
adjacent the valve passage opposite the valve seat with the first side facing toward the 
seating surface of the valve seat, the diaphragm operable in response to an applied 
actuation force to flex between an open position whereby the valve passage is at least 
partially open and a closed position whereby the first side of the diaphragm is pressed 
against the valve seat to thereby block the valve pass a g e s passage: 

an enclosed space adjacent the second side of the diaphra gm: and 
a ventina passage in communication with the enclosed space., 
the seating surface being sized and shaped to contact a substantial portion of the 
first side of the diaphragm when the diaphragm is flexed to the closed position, thereby 
facilitating heat transfer between the valve seat and the diaphragm and inhibiting 
condensation on the first side of the diaphragm. 

2. (original) A diaphragm valve according to claim 1 wherein the seating surface 
contacts between approximately 5% and 100% of the first side of the diaphragm when 
closed. 

3. (original) A diaphragm valve according to claim 1 wherein the seating surface 
contacts between approximately 12% and 50% of the first side of the diaphragm when 
closed. 

4. (original) A diaphragm valve according to claim 1 wherein the seating surface 
is characterized by an absence of sharp features, thereby preventing shearing of the 
diaphragm- 

5. (original) A diaphragm valve according to claim 1 wherein the seating surface 
is polished, thereby improving heat transfer from the valve seat to the diaphragm when the 
first side of the diaphragm is pressed against the valve seat. 

6. (original) A diaphragm valve according to claim 1 wherein the seating surface 
is crowned. 

7. (currently amended) A diaphragm valve according to claim 1 wh e rein 

comprising: 
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a valve body defining a valve passage having an inlet and an outlei; 

a valve seat surrounding one of the inlet and the outlet, the valv e seat having an 
annular seating surface extending radially from said one of the inlet and t he outlets and 
adjacent the valve passage: and 

a flexible diaphragm havin g first and second sides, the diaphragm positioned 
adjacent the valve parage opposite the valve seat with the first side facing toward the 
seating surface of the valve seau th e diaphragm operable in response to an applied 
actuation force to flex between an open position whereby the valve passage is at least 
partially open and a closed position whereby the first side of the diaphragm is pressed 
against \\\e valve seat to thereby block the valve passage, 

the valve seat includ e s an annular including a seating ridge surrounding sai d one of 
the inlet and the outlet, a nd extending from the seating surface toward th e diaphragm, the 
s e aring ridgo being gufficiontly - tall and sharp so that tho firot - sidoof the diaphragm is 
uoiroanontly doform e d ov e r the aoatingwigo - m responso to pressing of tho diaphragm 
against the vatvo soat, and tho ooating ridgo being short e nough to allow ■ The - Qubotantiol 
portion of th e first sido of tho - diophragm to b e pr e ss e d a g ftmot tho aaating flurfaoo aftor tho 
diaphragm l5 d e formod over the seating ridg e , diaphragm, 

8. (original) A diaphragm valve according to claim 7 wherein the seating ridge 
extends from the seating surface to a height of between approximately 0.5 mm and 1 .5 
mm. 

9. (original) A diaphragm valve according to claim 7 wherein the diaphragm is 
comprised of a plastic material 

10. (original) A diaphragm valve according to claim 1 wherein the diaphragm is 
comprised of an ejastomeric material. 

11. (currently amended) A diaphragm valve &eoerdift& to - claim 1 further 
comprising comprising: 

a valve bodv defining a valve passage having an inlet and an outlet; 

a valve seat surrounding one of the inlet and the outlet, the valve seat having an 
annular seating surface extending radially from said one of the inlet and the outlet, and 
adjacent the valve passage; 

a flexible diaphragm having first and second sides, the diaphragm positioned 
adjacent the valve passage opposite the valve seat with the first side facing toward the 
seating surface of the valve seat, the diaphragm operable in response to an applied 
actuation force to flex between an open position whereby the valve passage is at least 
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partially open and a closed position whereby ihe first side of tfre diaph ragm is pressed 
against the valve seat to thereby block the valve passage: and 

a spacer ring interposed between the valve seat and the valve body to establish an 
axial position of the seating surface relative to the valve body. 

12. (original) A diaphragm valve according to claim 1 wherein the seating surface 
is bounded by an outer peripheral edge and sized so that the diaphragm does not contact 
the outer peripheral edge of the seating surface when the diaphragm is flexed to the closed 
position. 

13. (original) A diaphragm valve according to claim 1 further comprising a 
protective coating over the first side of the diaphragm. 

14. (original) A diaphragm valve according to claim 13 wherein the protective 
coating is selected from the group consisting of an oxide, a nitride, a carbide, and mixtures 
thereof. 

15. (original) A diaphragm valve according to claim 1 further comprising a 
protective coating lining the valve passage. 

1 6. (original) A diaphragm valve according to claim 1 5 wherein the protective 
coating is selected from the group consisting of an oxide, a nitride, a carbide, and mixtures 
thereof. 

17. (original) A diaphragm valve according to claim 1 further comprising a 
protective coating over the seating surface of the valve seat. 

18. (original) A diaphragm valve according to claim 17 wherein the protective 
coating is selected from the group consisting of an oxide, a nitride, a carbide, and mixtures 
thereof. 

19. (original) A diaphragm valve according to claim 1 further comprising an 
actuator for driving the diaphragm, the actuator including a movable plunger, a stop 
positioned to limit the movement of the plunger, and a protective blocking member 
interposed between the plunger and the stop. 

20. (original) A diaphragm valve according to claim 19 wherein the blocking 
member is comprised of a durable plastic material that cushions impact of the plunger 
against the stop to thereby prevent cracking of the stop and the plunger. 

21 . (original) A diaphragm valve according to claim 19 wherein the blocking 
member is comprised of polytetrafluoroethylene. 

22. (original) A diaphragm valve according to claim 1 further comprising: 
a solenoid and a movable plunger operable to drive the diaphragm; and 
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a slide bushing interposed between the plunger and the solenoid. 

23. (cancelled) 

24. (currently amended) In combination with the diaphragm valve of clai m -fc [23 T ]j 
a pump operably coupled to the venting passage for reducing a fluid pressure in the 

enclosed space. 

25. (currently amended) A diaphragm valve oooording to - olaim 1 furth e r 
compriainfi comprising: 

a valve body defin ing a valve passaae having an inlet and an outlet; 

a valve seat surrounding one of the inlet and The outlet, the valve seat having an 
annular seating surface extending radially fro m said one of the inlet and the outlet and 
adjacent foe valve passage: 

a flexible diaphragm having first and second sides, the diaph ragm positioned 
adjacent the valve passage opposite the valve seat with the first side facing toward the, 
seating surface of the valve seat, the diaphragm operable in response to an appli_e_d 
actuation force to flex between an open position whereby the val ve passage is at least 
partially open and a closed position whereby a substanti al portion of the first side of the 
diaphragm is pressed against the valve seat to thereby block the valve passage and 
facilitate heat transfer between the valve seat and the diaphragm: and 

a heating body thermally contacting the valve body and extending proximal to the 
second side of the diaphragm thereby forming a thermally conductive pathway that 
facilitates maintaining an operating temperature at the diaphragm. 

26. (original) In combination with a diaphragm valve according to claim 25 9 a 
heater in thermal association with the valve body, the heater adapted to generate heat that 
is conducted through the valve body and the heating body to thereby prevent a medium in 
the valve passage from condensing or treeing in the valve passage. 

27. (original) A diaphragm valve according to claim 25 further comprising: 
arx actuator for driving the diaphragm; and 

a thermally resistive member interposed between the valve passage and the 
actuator for anenuating heat transfer between the valve passage and the actuator. 

28. (original) A diaphragm valve according to claim 1 further comprising a spring 
for biasing the diaphragm toward one of the open and closed positions and an actuator 
operably engaged with the diaphragm for driving the diaphragm in a direction opposite the 
spring. 

29. (original) A diaphragm valve according to claim 28 wherein: 
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the actuator includes a solenoid and a movable plunger; 
the spring biases the diaphragm toward the closed position; and 
the plunger is driven to oppose the spring and move the diaphragm to the open 
position in response to energizing of the solenoid coil. 

30. (original) A diaphragm valve according to claim 1 further comprising means 
contacting The valve body for conducting heat from the valve body toward the second side 
of the diaphragm to facilitate maintaining an operating temperature at the diaphragm. 

3 1 . (original) i n combination with a diaphragm valve according to claim 1 , means 
for heating a medium in the valve passage to thereby prevent the medium from condensing 
or freezing in the valve passage. 

32. (currently amended) A diaphragm valve according to claim 1 furth e r 
comprising: 

a valve body defining a valve passage having an inlet and an outlet: 

a valve seat surrounding one of the inlet and the outlet, the valve seat having an 
annular seating surface extending radially from said one of the inlet and the outlet, and 
adiacem the valve passage; 

a flexible diaphragm having first and second sides, the diaphragm positioned 
adjacent the valve passage opposite the valve seat with the first side facing toward the 
seating surface of the valve seat, the diaphragm operable in response to an applied 
actuation force to flex between an open position whereby the valve passage is at least 
partially open and a closed position whereby a substantial portion of the first side of the 
diaphragm is pressed against the valve seat to thereby block the valve passage and 
facilitate heat transfer between the valve seat and the diaphragm; 

means for actuating the diaphragm; and 

means for attenuating heat transfer between the valve passage and the means for 
actuating. 

33. (original) A diaphragm valve according to claim 32 wherein the means for 
actuating includes a solenoid. 

34. (cancelled) 

35. (original) In combination with a diaphragm valve according to clai m{[3 4 ,]] 1 , 
means for drawing a vacuum in the enclosed space. 

36. (currently amended) A diaphragm valve according to claim - 1- further 
oompriQin e comprising: 

a valve body defining a valve passage having an inlet and an outlet; 
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a valve seat surrounding one of the inlei and the outlet, the valve seat having an 
annular seating surface extending radially from said one of the inlet and the outlet, and 
adjacent &g valve passage" 

a flexible diaphragm having first and second sides, the diaphragm positioned 
adjacent the valve passage opposite the valve seat with t he first side facing toward the 
seating surface of the valve seau the diaphragm operable in response to an applied 
actuation for ce to flex between an open position whereby the valve passage is at leasr 
partially open and a clos ed position whereby a substantial portion of the first side of the 
diaphragm is pressed against the valve seat to thereby block the valve passage and 
facilitate heat transfer between the valve seat and the diaphragm; and 

means for reducing a fluid pressure on the second side of the diaphragm. 

37. (currently amended) A precursor material delivery system including a 
diaphragm valve according to olaim 1. comprising: 

a valve body defining a valve passage having an inlet and an outlet; 

a valve seat surrounding one of the inlet and the outlet- the valve seat having an 
annular seating surface extending radiailv from said one of the inlet and the outlet, and 
adjacent foe valve passage: and 

a flexible diaphragm having first and second sides, the diaphragm positioned 
adjacent the valve passage opposite the valve seat with the first side facing toward the 
seating surface of the valve seau the diaphragm operable in response to an applied 
actuation forceto flex between an open position whereby the valve passage is at least 
partially open and a closed position whereby a substantial portion of the first side of the 
diaphragm is pressed against the valve seat to thereby block the valve passage and 
facilitate heat transfer between the valve seat and the diaphragm. 

38. (currently amended) A precursor material delivery syste m - includ i ng a 
diaphragm valvo and hoator according to claim-fe&ff 37. further comprising a heater in 
thermal association with the valve body. 

39. (currently amended) An ALD reactor including a diaphragm valve according 
to olaim 1. ,, c om p rising: 

a valve body defining a valve passage having an inlet and an outlet: 

a valve seat surrounding one of the inlet and the outlet, the valve seat having an 

annular seating surface extending radially from said one of the inlet and the outlet, and 

ad jacent the valve passage; and 
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a flexible diaphragm bavins first and second sides, the diaphra gm positioned 
adjacent the valve passage opposite the valve seat with t he first side facing toward the 
seating surface of the valve seat, the diaphragm operable in response to an applied 
actuation force to flex between an open position whereby the valve passag e is at least 
partially open and a closed position whereby a substantial portion of the first side of the 
diaphragm is pressed against the valve seat to thereby block the valve passage and 
facilitate hea t transfer between the valve seat and the diaphragm. 

40. (currently amended) An ALD reactor inoluding a d i aphragm valve and pump 
according to claim-fp^ 39. further comprising: 

an enclosed space adjacent the second side of the diaphragm: 
a venting passage in communication with the enclosed space: and 
a pump operablv coupled to the venting passage for reducing a fluid pressure in the 
enclosed space, 

41 . (new) An ALD reactor according to claim 40 wherein the venting passage 
extends through the valve body. 

42. (new) A diaphragm valve according to claim 1 wherein the venting passage 
extends through the valve body. 

43. (new) A diaphragm valve according to claim 1 wherein the diaphragm is 
comprised of a plastic material. 

44. (new) A diaphragm valve according to claim 7 wherein the seating ridge is 
sufficiently tall and sharp so that the first side of the diaphragm is permanently deformed 
over the seating ridge in response to pressing of the diaphragm against the valve seat. 

45 (new) A diaphragm valve according to claim 7 wherein the first side of the 
diaphragm is deformed over the seating ridge in response to pressing of the diaphragm 
against the valve seat, and the seating ridge is short enough to allow a substantial portion 
of the first side of the diaphragm to be pressed against the seating surface when the first 
side of the diaphragm is deformed over the seating ridge. 

46. (new) A diaphragm valve according to claim 1 1 wherein the seating surface is 
polished, thereby improving heat transfer from the valve seat to the diaphragm when the 
first side of the diaphragm is pressed against the valve seat. 

47. (new) A diaphragm valve according to claim 1 1 wherein the diaphragm is 
comprised of a plastic material. 

48. (new) A diaphragm valve according to claim 25 wherein the diaphragm is 
comprised of a plastic material. 
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49. (new) A diaphragm valve according to claim 32 wherein the diaphragm is 
comprised of a plastic material. 

50. (new) A precursor material delivery system according to claim 37 wherein the 
seating surface of the diaphragm valve contacts between approximately 5% and 100% of 
the first side of die diaphragm when closed. 

5 J . (new) A precursor material delivery system according to claim 37 wherein the 
seating surface of the diaphragm valve contacts between approximately 12% and 50% of 
the first side of the diaphragm when closed. 

52. (new) A precursor material delivery system according to claim 37 wherein the 
seating surface of the diaphragm valve is characterized by an absence of sharp features, 
thereby preventing shearing of the diaphragm. 

53. (new) A precursor material delivery system according to claim 37 wherein the 
seating surface is polished, thereby improving heat transfer from the valve seat to the 
diaphragm when the first side of the diaphragm is pressed against the valve seat. 

54. (new) A precursor material delivery system according to claim 37 wherein the 
valve seat includes a seating ridge surrounding said one of the inlet and the outlet, and 
extending from the seating surface toward the diaphragm. 

55. (new) A precursor material delivery system according to claim 37 wherein the 
diaphragm of the diaphragm valve is comprised of a plastic material. 

56. (new) A precursor material delivery system according to claim 37 further 
comprising a spacer ring interposed between the valve seat and the valve body to establish 
an axial position of the searing surface relative to the valve body. 

57. (new) A precursor material delivery system according to claim 37 further 
comprising a protective coating over the first side of the diaphragm. 

58. (new) A precursor material delivery system according to claim 57 wherein the 
protective coating is selected from the group consisting of an oxide, a nitride, a carbide, 
and mixtures thereof. 

59. (new) A precursor material delivery system according to claim 37 further 
comprising a protective coating lining the valve passage. 

60. (new) A precursor material delivery system according to claim 59 wherein the 
protective coating is selected from the group consisting of an oxide, a nitride, a carbide, 
and mixtures thereof. 

61 . (new) A precursor material delivery system according to claim 37 further 
comprising a protective coaxing over the seating surface of the valve seat. 
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62. (new) A precursor material delivery system according to claim 61 wherein the 
protective coaxing is selected from the group consisting of an oxide, a nitride, a carbide, 
and mixtures thereof. 

63. (new) An ALD reactor according to claim 39 wherein the seating surface of 
the diaphragm valve contacts between approximately 5% and 100% of the first side of the 
diaphragm when closed. 

64. (new) An ALD reactor according to claim 39 wherein the seating surface of 
the diaphragm valve contacts between approximately 12% and 50% of the first side of the 
diaphragm when closed. 

65. (new) An ALD reactor according to claim 39 wherein the seating surface of 
the diaphragm valve is characteri2ed by an absence of sharp features, thereby preventing 
shearing of the diaphragm. 

66. (new) An ALD reactor according to claim 39 wherein the valve seat includes 
a seating ridge surrounding said one of the inlet and the outlet, and extending from the 
seating surface toward the diaphragm. 

67. (new) An ALD reactor according to claim 39 wherein the diaphragm of the 
diaphragm valve is comprised of a plastic material. 

68. (new) An ALD reactor according to claim 39 further comprising a spacer ring 
interposed between the valve seat and the valve body to establish an axial position of the 
seating surface relative to the valve body. 
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